3.1 FPoint-Slope and Two-Foint Forms Analytic Geometry

Two simple ways of determining the equation of a line are by one point and the slope or by a pair of points

Point—Slope Form of a line that has slope m and contains the point (x,,y,) has the equation:

y=y, =mx—=x,) or y=mx-—x,)+Yy,

Two—FPoint Form of a line through points (x,,y,) and (x,,y,) where x, #x, has the equation:

Yo Y Yo Y
Y=Y = s 1(X_X1) or y= 2 1(X_X1)+YW
Xo =% Xo =%

Vertical Line with no slope or m=DNE and contains the point (a,b) has the equation: x=a

Horizontal Line with a slope of zero or m=0 and contains the point (a,b) has the equation: y=»b

Guided Practice

Through (5,3); m=4 one point and the slope implies using the point —slope form
y=m(x—x,)+y, point—slope form y
y=4(x-5)+3 1
y=4x—-20+3 (5.3)
y =4x—-17 slope —intercept form ) "X
17 =4x—y )

4x—y =17 standard form 1’:
4x—y—=17=0 general form
(0.17)
using the slope —intercept form of y = 4x—17

y =4x+(=17) M

slope m=4 = i = T—4 = rioe of 4 y-intercept of =17 or (0,~17)
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2.1 Point-Slope and Two-Foint Forms (cont

)

Analytic Geometry

Guided Practice

Through (2,5); no slope

no slope implies vertical line through given point

vertical line through (2,5) yields an equation

P (2.5)

12/92

Through (2,1) and (=3, 3)

two points implies using the two —point form

yzu(x—x1)+yT two
Xz T X
3—1
= Xx—2)+1
y=—5*=2)
2
=——(x—2)+1
y 5( )
2 4 b
y=——=x+—+—
5 5 b
——E><+g slope —inte
Y 5 5 P
2 9
5 =|-——x+—|(®
(B)ly] [ 5 5}()
by=-2x+9
2x+by=9 standard form
2x+by-9=0 general form

using the slope —intercept form of

—point form

rcept form

=242
Y 5 b5

5 runof 5

5 -1

9
y-intercept of —

Indcpendcnt Practice
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2.1 Point-Slope and Two-FPoint Forms (cont.)

Analytic Geometry

Guided Practice

20/92 l: x=5y+8&=0, l,: 4x-y—-6=0, l,;: 2x+4y+5=0

, intersects |, l, intersects |,

x—by+&=0 4x—y—-0=0

4x—y—-—0=0 IX+4y+5=0
x=by+&=0 [4][4x—y—6]=[0][4]

[D][4x—-y—-6]=[0][-5] Ix+4y+5=0

x—by+&=0 16x—4y—-24=0

—20x+by+30=0 Ix+4y+H5=0

—19%+0y+ 386 =0 19x+0y—-19=0

—19%x = -3& 19x =19

-3& 19

X=— X =—

-19 19

X=2 X =

x—by+&6=0 4x—y—0=0

at x=2, 2-5y+6=0 at x=1, 4x-y—-6=0

-5y+10=0 4MN-y-0=0

—Hy =-10 -y=2

_-1° _2

Y -5 Y -1

(2,2) (1.-2)

26/92 cp XC+y +2x=19=0, c,: xX*+y°—10x—12y+41=0

¢, intersects ¢,

x°+y* +2x+0y—19=0

X +y —10x—12y+41=0

x° + VS +2x+0y—-19=0
[—1[x* +y® —10x =12y + 41] = [0][1]

x°+y°+2x+0y—19=0

—xz—y2+10><+12y—41:O

12x+12y —60 =0

12[x+y—-5]=0

x+y—5=0

, intersects |,
x=by+&5=0
Ix+4y+5=0

[-3][x=5y +&]=[0][-2]

Ix+4y+5=0

—Bx+15y—24=0

Ix+4y+5=0
Ox+19y—-19=0
19y =19
19
19
y=1
x—by+6=0

y:

aty=1 x=-5(MN+&=0

x—5H5+86=0
x+5=0
X ==3

Independent Fractice
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